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(54) AIR BAG DEVICE FOR SIDE COLLISION OF AUTOMOBILE 

(57) An air bag device comprising an air bag (3), 
and a partition cloth (6) a rear end (6a) of which is posi- 
tioned in the vicinity of a shoulder (S) of a crew member 
(M), the partition cloth (6) extending forward at a down- 
ward angle of 61 with respect to a direction (Y) perpen- 
dicular to the longitudinal direction of an inflator (4), so 
that the capacity of a chest protecting portion (A) 
becomes smaller, whereby a speed of the forward 
expansion of the chest protecting portion A by a gas (G) 
is improved. 



FIG. 1 
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Description 
Technical Field 

[0001] The present invention relates to an airbag 
apparatus for lateral collision of an automobile. 

Background Art 

[0002] As an airbag apparatus for an automobile, 
there is an airbag apparatus for lateral collision where 
an airbag is spread forward from a side portion of a 
backrest at a time of lateral collision of an automobile to 
protect a vehicle occupant (refer to Japanese Patent 
Application Laid-Open No. 9-136598 as a similar art). 
[0003] This type of airbag has a generally L-shaped 
configuration, and is partitioned into an upper head pro- 
tecting portion and a lower chest protecting portion by a 
partitioning wall cloth. An inflator is disposed in an 
opening, and gas discharged from a discharging hole 
provided at a side face of the inflator first enters into the 
chest protecting portion to spread the same forward and 
thereafter enters into the head protecting portion. from a 
vent hole formed on the partitioning wall cloth to spread 
the same upward. 

[0004] In such a conventional art, as the airbag is 
structured such that the chest protecting portion is first 
spread forward, a spreading speed of The chest pro- 
tecting portion becomes much important- That is, in an 
airbag apparatus for lateral collision, a distance 
between a vehicle occupant and a vehicle body side 
wall to small, and it is necessary to spread the chest 
protecting portion between the vehicle occupant and the 
vehicle body side wall securely and instantaneously. It 
has been desired to propose a novel airbag apparatus 
capable of further increasing the spreading speed of the 
chest protecting portion. 

[0005] The present invention has been achieved to 
meet such a requirement, and provides an airbag appa- 
ratus for lateral collision of an automobile capable of 
increasing a spreading speed of a chest protecting por- 
tion of an airbag. 

Disclosure of Invention 

[0006] The invention of a first aspect is an airbag 
apparatus for lateral collision of an automobile compris- 
ing a generally L-shaped airbag to be spread forward 
from a side portion of a backrest, the airbag being pro- 
vided inside thereof with a partitioning wall cloth to par- 
tition the airbag into an upper head protecting portion 
and a lower chest protecting portion, and the partition- 
ing wall cloth being formed with a vent hole to introduc- 
ing gas into the head protecting portion, the gas to be 
discharged from an discharging hole of a side face of an 
inflator into the chest protecting portion, wherein a rear 
end of the partitioning wall cloth is positioned in a vicin- 
ity of a shoulder of a vehicle occupant and the partition- 



ing wall cloth extends forward at a more downward 
angle than a perpendicular direction to the longitudinal 
direction of the inflator. 

[0007] According to the invention of the first aspect, as 

5 the rear end of the partitioning wall cloth is positioned in 
the vicinity of the shoulder of the vehicle occupant, an 
upper end of the chest protecting portion (namely, the 
rear end of the partitioning wall cloth) becomes at least 
higher than the armpit position of the vehicle occupant, 

10 so that the airbag is prevented from entering into the 
armpit of the vehicle occupant. Accordingly, the chest 
protecting portion of the airbag is securely spread 
between the vehicle occupant and the vehicle body side 
wall. Also, as the partitioning wall cloth is extended for- 

15 ward at the more downward angle thin the direction per- 
pendicular to the direction of the longitudinal direction of 
the inflator while the height required for the chest pro- 
tecting portion is secured in this manner, the volume of 
the chest protecting portion becomes small, which 

20 results in improvement in forward spreading speed of 
the chest protecting portion correspondingly. 
[0008] As a preferred aspect, the discharging hole for 
gas is formed at a lower end portion of the side face of 
the inflator. 

25 [0009] According to this aspect, as the discharging 
hole for gas is formed at the lower end portion of the 
side face of the inflator, and the gas is discharged from 
a bottom face of the chest protecting portion along an 
inner face thereof, the spread of the chest protecting 

30 portion is accelerated so that the spreading speed 
thereof is further increased. 

[001 0] As another preferred aspect, in the airbag dis- 
posed in a front seat, the vent hole is provided at a rear 
side of the partitioning wall cloth. 

35 [001 1 ] According to this aspect, the vent hole formed 
at the rear side of the partitioning wall cloth is positioned 
just in the vicinity of the shoulder of the vehicle occu- 
pant. As the neck is positioned immediately above the 
shoulder in the vicinity thereof and there is a spatial sur- 

40 plus between the vicinity and the vehicle body side wall, 
as compared with the trunk of the body, the gas can 
securely be introduced into the bead protecting portion 
through the vent hole formed in the extra space. Accord- 
ingly, the reliability and the speed in the spread for the 

45 head protecting portion are improved. 

[001 2] As a still another preferred aspect, in the airbag 
disposed in a rear seat, the vent hole is provided at a 
front side of the partitioning wall cloth. 
[0013] According to this aspect, the gas is introduced 

50 from the vent hole provided at the front side of the parti- 
tioning wall cloth along a front side inner face of the 
head protecting portion. As the gas introduced along 
the front side inner face of the head protecting portion is 
made in a backward situation along the inner face of the 

55 head protecting portion as it is, the head protecting por- 
tion is spread slightly backward. Accordingly, the head 
protecting portion contacts with a rear pillar formed in 
an oblique state in the vicinity of a rear seat at a situa- 
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tion where the head protecting portion further 
approaches to a right angle to the rear pillar, so that the 
airbag is facilitated to spread over a step of the rear pil- 
lar. 

[0014] As a preferred aspect, a width-restricting cloth 
to connect the left and right faces of the airbag to restrict 
an expansion in the left and right directions of the airbag 
is provided in the chest protecting portion. 
[001 5] According to this aspect, as the volume of the 
chest protecting portion is made further small by the 
width-restricting cloth, the spreading speed of the chest 
protecting portion is further improved. 
[001 6] As a still further preferred aspect, a tuck portion 
is provided on a face of the airbag at a vehicle occupant 
compartment inner side and the tuck portion is formed 
by overlapping and sewing a portion of the airbag over 
a predetermined front and rear directional width. 
[001 7] According to this aspect, as the face of the air- 
bag on the occupant compartment inner side is shorten 
by formation of the tuck portion, the airbag is spread 
with the airbag inclined towards the occupant compart- 
ment inner side. Accordingly, an interfering force of the 
airbag acting on the vehicle body side wall is weaken, 
thereby improving the reliability in the airbag spread. 

Brief Description of Drawings 

[0018] 

Fig. 1 is a side view showing an airbag apparatus 
for lateral collision of an automobile according to a 
first embodiment of the present invention; 
Fig. 2 is a perspective view showing an airbag; 
Fig. 3 is a sectional view taken along arrow Ill-Ill in 
Fig. 2; 

Fig. 4 is a side view showing an airbag apparatus 
for lateral collision of an automobile according to a 
second embodiment of the present invention and; 
Fig. 5 is a sectional view taken along arrow V-V in 
Fig. 4. 

Best Mode for Carrying Out the Invention 

[001 9] Preferred embodiments of the present inven- 
tion will be described with reference to the drawings 
below. 

[0020] Figs. 1 to 3 show a first embodiment of the 
invention. In Fig. 3, x1 indicates a vehicle occupant 
compartment inner side and X2 indicates a vehicle 
occupant compartment outer side. 
[0021] Fig. 1 is a view where a backrest 1 of a front 
seat at a driver seat side (right side) is seen from the 
right side (vehicle outer side). An airbag module 2 is 
built in a right end portion of the backrest 1 . An airbag 3 
folded and an inf lator 4 to discharge gas G for spreading 
the airbag 3 are accommodated in the airbag module 2. 
[0022] The inflator 4 is provided at an opening of the 
airbag 3, and it is disposed in a state where it extends 



along the longitudinal direction of the backrest 1 . The 
gas G is discharged from a discharging hole 5 formed at 
a side face lower end portion of the inflator 4 towards a 
perpendicular direction Y to the longitudinal direction of 

5 the inflator 4. 

[0023] The airbag 3 is formed in a generally L-shaped 
configuration, and is provided inside thereof with a par- 
titioning wall cloth 6 partitioning a space of the airbag 3 
into a lower chest protecting portion A and an upper 

10 head protecting portion B. The partitioning wall cloth 6 
has a width corresponding to a front and rear directional 
. width of the airbag 3 and is sewn to left and right side 
faces of the airbag 3. Accordingly, the partitioning wall 
cloth 6 serves not only to partition the airbag 3 into the 

15 chest protecting portion A and the head protecting por- 
tion B but also to restrict an expansion in left and right 
directions of the airbag 3. ^ 
[0024] A rear end 6a of the partitioning wall cloth 6 is 
positioned in the vicinity of the shoulder S (an upper 

20 ; portion of the backrest 1) of a vehicle occupant, and the 
partitioning wall cloth 6 extends forward from the rear 
end 6a at a more downward angle 01 than a perpendic- 
ular direction Y to the longitudinal direction of the inflator 
4. 

25 [0025] Also, the partitioning wall cloth 6 is formed at a 
rear side thereof with a vent hole 7. The vent hole 7 
serves to introduce the gas G, discharged from the inf la- 
tor 4 into the chest protecting portion A, into the head 
protecting portion B. 
30 [0026] A width-restricting cloth 8 for connecting left 
and right faces of the chest protecting portion A to 
restrict an expansion of the chest protecting portion A in 
the left and right directions is sewn inside the chest pro- 
tecting portion A. The width-restricting cloth 8 is set to 
35 be a size where the flow of the gas G is not prevented, 
and it is set at an angle 02 directed further downward 
from the perpendicular direction Y to the longitudinal 
direction of the inflator 4. The downward angle 02 is an 
angle directed along the upper arm R of a dummy doll 
40 (ECE Regulation No. 95 EUROSIDE-1) serving as a 
vehicle occupant M. It is to be noted that the downward 
angle 02 of the upper arm R of the dummy doll (EURO- 
SIDE-1) can be obtained from a defined angle of the 
upper arm R (the upper arm R is set at 35° to 45° to a 
face tangential to a front face of a rib). 
[0027] Also, a tuck portion 9 formed by pick portions 
of the head protecting portion B over a predetermined 
front . and rear directional width to overlap and sew the 
same is provided on the vehicle occupant compartment 
inner face in the head protecting portion B. Accordingly, 
the vehicle occupant compartment inner side face of the 
airbag 3 is shorter than the vehicle occupant compart- 
ment outer side face thereof. 

[0028] Next, a spread state of the airbag 3 at a time of 
lateral collision of an automobile will be explained. 
When a lateral collision occurs in the vehicle, an agent 
in the inflator 4 explodes, so that the gas G generated is 
discharged from the discharging hole 5 in the perpen- 



50 



3 



BNSDOCID: <E P 0940302A1 I > 



EP 0 940 302 A1 



dicular direction Y to the inflator 4. 
[0029] The gas G discharged first enters into the chest 
protecting portion A to rupture an outer skin cover of the 
backrest 1 , thereby spreading the chest protecting por- 
tion A. At this time, as the partitioning wall cloth 6 is set 
at the mare downward angle ei than the perpendicular 
direction Y, the volume of the chest protecting portion A 
is made small, so that a speed at which the chest pro- 
tecting portion A spreads forward is fast. Accordingly, 
the chest protecting portion A is spread securely 
between the chest of the vehicle occupant M and the 
vehicle body side wall. Restricting the left and right 
directional width of the chest protecting portion A by the 
width restricting cloth 8 also serves to make the volume 
of the chest protecting portion A small, whereby the 
spreading speed of the chest protecting portion A is fur- 
ther improved. 

. [0030] Also, as the rear end 6a of the partitioning wall 
cloth 6 is positioned in the vicinity of the shoulder S (the 
upper portion of the backrest 1) of the vehicle occupant, 
the upper end position (namely, the rear end 6a) of the 
chest protecting portion A becomes higher than the 
armpit position of the vehicle occupant M. Accordingly, 
as set forth above, even when the volume of the chest 
protecting portion A is small, the chest protecting por- 
tion A is prevented from entering into the armpit of the 
vehicle occupant M during the forward spread of the 
chest protecting portion. As a result, the chest protect- 
ing portion A is securely spread between the vehicle 
occupant M and the vehicle body aide wall, so that the 
chest of the vehicle occupant M can be protected. 
[0031 ] Providing the discharging hole 5 for the gas G 
at the side face lower end portion of the inflator 4 also 
serves to improve the spreading speed of the chest pro- 
tecting portion A. That is, the gas G is discharged from 
the bottom face of the chest protecting portion A along 
the inner face thereof, and the spread of the chest pro- 
tecting portion A can be accelerated, thereby increasing 
the spreading speed thereof. 

[0032] The gas G which has spread the chest protect- 
ing portion A enters into the head protecting portion B 
from the vent hole 7 of the partitioning wall cloth 6 at a 
forward angle. As the vent hole 7 is formed at the rear 
side of the partitioning wall cloth 6, the vent hole 7 is 
positioned just in the vicinity of the shoulder S of the 
vehicle occupant M. As the neck is positioned immedi- 
ately above the shoulder S in the vicinity thereof, there 
is a spatial surplus between the vicinity and the vehicle 
body side wall, as compared with the trunk of the body. 
Accordingly, the gas G is introduced into the head pro- 
tecting portion B side from the vent hole formed in the 
extra space, so that the head protecting portion B can 
securely be spread by utilizing the extra space in the 
vicinity of the shoulder S. 

[0033] The head protecting portion B is spread 
upwardly by the gas G entering into the head protecting 
portion B, so that the head of the vehicle occupant M 
can be protected by the head protecting portion B. Also, 



6 

as the tuck portion 9 is formed on the face of the vehicle 
occupant compartment inner side of the head protecting 
portion B, the head protecting portion B is spread in a 
state inclined towards the vehicle occupant compart- 

5 ment inner side. Therefore, the interfering force of the 
head protecting portion B acting upon the vehicle body 
side wall is weakened* whereby the spread of the head 
protecting portion B is further secured. 
[0034] Figs. 4 and 5 are views showing a second 

w embodiment of the invention. Fig. 4 is a view where a 
right side end portion of a rear seat is seen from the 
right side (from outside of the vehicle). The second 
embodiment is structured such that an airbag module 
13 housing an airbag 11 and an inflator 12 therein is 

15 accommodated in a right side end portion. The airbag 
11 is provided with a partitioning wall cloth 14 and a 
width -restricting cloth 15 like the first embodiment. The 
tuck portion 9 is also formed at the vehicle occupant 
compartment inner side of the airbag 1 1 . The difference 

20 between the second embodiment and the first embodi- 
ment lies in the position of a vent hole 16 provided in the 
partitioning wall cloth 14. In the second embodiment, 
The vent hole 16 is provided at a front side of the parti- 
tioning wall cloth 14. 

25 [0035] For this reason, the gas G entering from the 
chest protecting portion A via the vent hole 16 is intro- 
duced the whole head protecting portion B along a front 
side inner face of the head protecting portion B. As the 
gas G introduced along the front side inner face of the 

30 head protecting portion B is made in a backward situa- 
tion along the inner face of the head protecting portion 
B as it is, the head protecting portion B is spread slightly 
backward. Accordingly, the head protecting portion B 
contacts with a rear pillar 17 formed in an oblique state 

35 in the vicinity of a rear seat at a situation where it further 
approaches to a right angle to the rear pillar. As shown 
in Fig. 5, an upper side portion of the airbag 1 1 posi- 
tioned above the tuck portion 9 is inclined towards the 
vehicle occupant compartment inner side by the tuck 

40 portion 9 formed at the vehicle occupant compartment 
Inner side of the airbag 1 1 , so that a distal portion of the 
head protecting portion B is facilitated to spread over a 
step of the rear pillar 17. Reference character W indi- 
cates a rear window panel. 

45 

Industrial Applicability 

[0036] As the above, the airbag apparatus for lateral 
collision of an automobile according to the present 
so invention is useful for protecting a vehicle occupant of 
his/her own automobile when the automobile is collided 
with another automobile 

Claims 

55 

1. An airbag apparatus for lateral collision of an auto- 
mobile, comprising: 
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an inflator having a discharging hole at a side 
face thereof, the inflator to discharge a gas 
from the discharging hole; 
an airbag to be spread in generally L-shaped 
shape forward from a side portion of a back- 5 
rest, the air bag having an upper side head pro- 
tecting portion and a lower side chest 
protecting portion; and 

a partitioning wall cloth provided inside the air- 
bag to partition the airbag into the upper side 10 
head protecting portion and the lower side 
cheat protecting portion, the partitioning wall 
cloth being provided with a vent hole to intro- 
duce the gas to be discharged into the chest 
protecting portion from the discharging hole of is 
the side face of the inflator into the head pro- 
tecting portion, the partitioning wall cloth hav- 
ing a rear end positioned in a vicinity of a 
shoulder of a vehicle occupant sitting on a seat, 
and the partitioning wall cloth extending for- 20 
ward at a more downward angle than a perpen- 
dicular direction to the longitudinal direction of 
the inflator. 

2. An airbag apparatus for lateral collision of an auto- 25 
mobile according to claim 1 , wherein said discharg- 
ing hole is formed at a lower end portion of said 
side face of said inflator. 

3. An airbag apparatus for lateral collision of an auto- 30 
mobile according to claim 2, wherein in said airbag 
disposed in a front seat said vent hole is provided at 

a rear side of said partitioning wall cloth. 

4. An airbag apparatus for lateral collision of an auto- . 35 
mobile according to claim 2, wherein in said airbag 
disposed in a rear seat said vent hole is provided at 

a front side of said partitioning wall cloth. 

5. An airbag apparatus for lateral collision of an auto- 40 
mobile according to claim 4, further comprising a 
width-restricting cloth to connect left and right faces 

of the airbag in the chest protecting portion to 
restrict an expansion of the airbag in left and right 
directions thereof. 45 

6. An airbag apparatus for lateral collision of an auto- 
mobile according to claim 5, wherein a tuck portion 
is provided on a face of said airbag at a vehicle 
occupant compartment inner side, and said tuck so 
portion is formed by overlapping and sewing a por- 
tion of said airbag over a predetermined front and 
rear directional width. 
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FIG. 1 
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